Candidate cytochrome P450 genes for ethoxyresorufin O-deethylase activity in oyster Crassostrea gigas.
Vertebrate cytochrome P450 1 (CYP1) enzymes metabolize endogenous and xenobiotic compounds and usually demonstrate a substrate-inducible response. Ethoxyresorufin O-deethylase activity (EROD) is a common method to quantify CYP1 enzymes activity in these organisms. Despite the absence of this gene family in protostomes, CYP1-like genes were identified in several species, even though no evolutionary relationship has been established with the vertebrate CYP1 family. In the present study, EROD activity was evaluated in microsomal fraction of gills, digestive gland and mantle of Crassostrea gigas. Enzyme activity was quantified in gills, although no activity was detected in digestive gland and mantle. EROD kinetic characterization in gills using typical Michaelis-Menten equation demonstrated an apparent Km of 1.15μM and Vmax of 229.2 fmol.min-1mg.protein -1. EROD activity was analyzed in the presence of CYP1 inhibitors, ellipticine (ELP), furafylline (FRF), clotrimazole (CTZ), α-naphthoflavone (ANF), and the non-ionic surfactant Triton X-100. CTZ inhibited EROD activity in all tested concentrations while Triton X-100 (0.5mM) caused 16% inhibition. Transcript levels of four CYP1-like genes were determined in gills, digestive gland and mantle. In general, CYP1-like genes showed higher transcript levels in gills compared to other tissues. The transcript levels of CYP1-like 1 and 2, analyzed together, positively correlated with EROD activity observed in gills, suggesting the possible involvement of these two gene products in EROD activity in this tissue. Homology models of translated CYP1-like 1 and 2 were generated based on human CYP1A1 structure and were similar to the general canonical cytochrome P450 fold. Molecular docking analysis showed that the two putative oyster CYP1-like structures have the potential to metabolize 7-ethoxyresorufin (7-ER), although the contribution of other CYP1-like genes needs to be investigated. Proteins encoded by CYP1-like 1 and 2 genes are plausible candidates for EROD activity observed in gills of C. gigas.